The pyruvate oxidation factor (POF) is required by Streptococcus faecalis, strain 1OC1, in order to oxidize pyruvate to acetate and CO2 using oxygen or another molecule of pyruvate as the oxidant (O'Kane and Gunsalus, 1947, 1948). In order to gain some insight into the role of pyruvate oxidation factor other pyruvate reactions and acetate-producing reactions are being examined. No reliable method of removing pyruvate oxidation factor from enzyme preparations is yet available, so the technique of growing cells in the absence of pyruvate oxidation factor was used to produce cells containing only apoenzyme forms of pyruvate oxidation factor-utilizing enzymes. The ability of such cells to carry out the reaction being studied and the effect of added pyruvate oxidation factor indicate whether or not pyruvate oxidation factor is required.
The pyruvate oxidation factor (POF) is required by Streptococcus faecalis, strain 1OC1, in order to oxidize pyruvate to acetate and CO2 using oxygen or another molecule of pyruvate as the oxidant (O'Kane and Gunsalus, 1947, 1948) . In order to gain some insight into the role of pyruvate oxidation factor other pyruvate reactions and acetate-producing reactions are being examined. No reliable method of removing pyruvate oxidation factor from enzyme preparations is yet available, so the technique of growing cells in the absence of pyruvate oxidation factor was used to produce cells containing only apoenzyme forms of pyruvate oxidation factor-utilizing enzymes. The ability of such cells to carry out the reaction being studied and the effect of added pyruvate oxidation factor indicate whether or not pyruvate oxidation factor is required.
By this method it can be shown that the oxidation of ethanol, or acetaldehyde, to acetate does not require pyruvate oxidation factor. The implications of this finding in relation to a possible site of action of pyruvate oxidation factor are discussed.
EXPERIMENTAL METHODS AND RESULTS
Preparation of ceU spensions. Cell suspensions deficient in pyruvate oxidation factor were prepared by growing S. faecalis, strain 1OC1, for 16 hours at 37 C in the medium previously described (O'Kane, 1950) (Niven and Gunsalus, 1942 Friedemann and Graeser (1933) .
Acetate was determined by concentrating the solutions at pH 7.5, reducing the pH to 2, distilling out the volatile acids by an 11 volume distillation, and titration. The acid was identified as acetic by the partition coefficient method of Osburn, Wood, and Werkman (1936) and the colorimetric test of Hutchens and Kass (1949) . Manometric measurements were made at 37 C with the conventional Warburg apparatus. pH. The cell suspensions exhibit no clear cut pH dependence for either reaction (table 2) . Streptococcus faecalis differs from the cells of Streptococcus mastitidis (Greisen and Gunsalus, 1944) which have an alkaline optimuim, the liver acetaldehyde dehydrogenase of Racker (1949) which has an optimum of pH 9.3, and the ethanol oxidase of Clostriium kluyveri which has an optimum of pH 8.1 (Stadtman and Barker, 1949) .
The effect of pyruvate oxidation factor. Addition of preparations of pyruvate oxidation factor concentrated from yeast extract to the cell suspensions increases the rate of pyruvate oxidation at least tenfold; such additions (table 3) have no effect on the rate of acetaldehyde or ethanol oxidation. The adjuvant is added with purified preparations of pyruvate oxidation factor to provide those sub- stances necessary, but not sufficient, for maximal pyruvate oxidation. These are removed from natural materials during purification (Gunsalus, Dolin, and Struglia, 1952 Course of the reaction. The results of several recovery experiments are shown in table 4. The experiments on ethanol oxidation were conducted by adding the reactants to a 125 ml flask, removing an aliquot to a 15 ml Warburg vessel, and shaking both flasks in a 37 C water bath. The oxygen uptake was calculated from the pressure change of the Warburg vessel, extrapolating to determine the uptake during equilibration. The acetaldehyde experiments were set up in parallel in the large and small flasks. The reaction was started by tipping the acetaldehyde solution from the side arm of the Warburg vessel and injecting acetaldehyde solution through the stopper of the large flask.
The oxidation of ethanol proceeds to acetate with varying amounts of acetaldehyde accumulating. Oxygen uptake, calculated on the basis of one molecule of oxygen per acetate formed and one atom of oxygen per acetaldehyde formed, agrees reasonably well with the observed oxygen uptake. Acetaldehyde oxidation 
DISCUSSION
The data presented indicate that pyruvate oxidation factor is not required for the formation of acetate from acetaldehyde or ethanol. Therefore, pyruvate oxidation factor cannot function as a general coenzyme for carbonyl compound oxidation or acetate formation. Nor can pyruvate oxidation factor have a general function in decarboxylation of pyruvate because acetoin formation proceeds in its absence (O'Kane, 1950; Dolin and Gunsalus, 1951) .
The similarity of coenzyme requirements for pyruvate oxidation and acetaldehyde oxidation [coenzyme A (CoA), diphosphopyridine nucleotide (DPN)], and for pyruvate oxidation and acetoin formation (cocarboxylase), suggests that at least some steps of these reactions proceed in the same fashion since the coenzymes would be expected to function in the same general way (Ochoa, 1951; Korkes et al., 1951) . If pyruvate oxidation, acetoin formation, and acetaldehyde oxidation are assumed to have some steps in common, pyruvate oxidation factor must function after the acetoin-forming system branches from the common pathway and before acetaldehyde enters. The common scheme may be written as follows (the compounds in brackets representing hypothetical enzyme or coenzyme complexes of that level of oxidation): Korkes et al. (1951) , the demonstration that a-lipoic acid, one of the forms of pyruvate oxidation factor, is a sulfur compound (Reed et al., 1951) lends support to this hypothesis.
The oxidation is written as the oxidation of (acetaldehyde)2; it is possible that in pyruvate oxidation (acetaldehyde)3 might be oxidized. Further study of the pyruvate oxidizing system will be required to distinguish between these possibilities.
[VOL. 64 SUMMARY Acetaldehyde and ethanol are oxidized by Streptococcus faecali8, strain 10Ci, to acetate in the absence of pyruvate oxidation factor (POF). The implications of this finding in relation to a possible site of action of pyruvate oxidation factor are discussed.
